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15» Tree design
becomes a landmark
The World of Volvo has opened
its doors in the heart of Gothen-
burg. The design represents the
tree of knowledge through its
structure of three stylized tree
trunks capped by a canopy in
the form of a cantilevered roof.

32»Artinteracts
with older volumes
Inthe inner courtyard of a listed
building at Kassel School of Art
and Design, the black exhibition
hallis a harmonious addition.
With its flexible structure and
innovative use of light, it offers
space for creativity.

45» The height of
divided functions
The Chilean holiday home com-

prises two parts: one with pri-
vate, intimate spaces and an
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Value the climate henefit =
of the forest industry L

ONSALA, SWEDEN Early summer is finally here,
with light evenings, singing birds and budding
greenery. But it is not just nature that is boasting
green shoots. The Riksbank'’s
long-awaited cut to the key
interest rate gives hope of a
boost to housing construction.
This is reflected in optimism
about the future among Sweden’s
sawmills. Over the past year, the
industry has struggled with
profitability due to rising costs, .
but hopefully we are now seeinga -
much-needed shift.

On the other hand, the Swed-
ish National Board of Housing,
Building and Planning’s proposal for limits on the
climate impact of buildings, which has been out
for consultation this spring, does not inspire hope
about housebuilding. It is a step in the right
direction, not least because the construction and
real estate sector is responsible for a large part of
Sweden's total greenhouse gas emissions. Many,
including myself, think that introducing limit
values is a good idea. But unfortunately, the
proposal is insufficient to drive progress towards
a lower carbon footprint. It is already possible to
build in both wood and concrete with a lower
climate impact than the proposed limit values for

open section for social interac-
tion. The social partis open 11
metres up to the ridge, but the
angled roof makes the scale feel
more human.

Inthe end, Sara Kulturhus took home the Swedish Wood Award
2024.The building stands as a model of technological innova-
tion and challenge, with architecture that confirms Skellefted’s
commitment to green industry. However, competition was
fierce,amongatrend for many public buildings being nominated.

2025. The proposal will thus be an empty exercise
and not at all the political action needed to force
change on construction projects with a high
climate impact.

We need political action not just in Sweden,

4 Inbrief» Creative preschool » Sauna with a but also in the Eu, to meet the climate challenge

Hur skapas optimala skolmiljoer? P4 Martinsons tanker vi
att materialval och smarta konstruktionsldsningar ofta ar en
gemensam namnare. Plus sa klart insikter om vad manniskorna
som ska vistas i miljderna behover. Med det som utgangspunkt
utvecklar och levererar vara erfarna experter stommar i limtra
och KL-tr&, perfekt anpassade for bade elever och personal.
Kort sagt, skolmiljoer du faktiskt langtar till.

Martinsons utvecklar, konstruerar och levererar stomsystem i limtra och
KL-tra. Som drivande kraft i projektsamarbeten skapar teamets experter
héllbara varden fér samtliga berérda. martinsons.se

MORO BACKE SKOLA SKELLEFTEA
KUND Skellefted kommun
ARKITEKT MAF Arkitektkontor
ENTREPRENAD Peab
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and give hope to future generations. The Europe-
an Parliament elections are coming up, and a new.
Commission will then be appointed. The goal is
for the Eu to be climate-neutral by 2050, which
requires a policy that values the total climate
benefit from the forest industry — in terms of
both the growing forest and the products made
from forest raw materials that are able to replace
fossil materials. A recent study on substitution
potential and climate impact in the Eu forest
value chain, conducted by AFRY on behalf of the
Wallenberg Foundations’ holding company FAM,
shows that increasing the substitution of fossil
materials with fibre-based raw materials is crucial
to reducing Eu emissions. The study finds that
the greatest climate benefits are achieved by
replacing fossil-dependent building materials
with wooden buildings and substituting plastic
packaging with fibre-based packaging materials.
Read the Swedish Forest Industries Federation’s
election survey to find out more about the issues
that some of Sweden'’s European Parliament
candidates want to pursue over the nextaterm.

by be TN
AnnaRyberg Agren

w| skogsindustrierna.se/eu-val-2024/
w| bit.ly/fam_skog (Afry's report)

ISSUE 2,2024 » tral » 3



High ceilings, warm materials and plen-
tiful light turn ordinary playrooms into
creative studios at the preschool.

Creative studios
for children

osJecT Preschool
arcuiTecT Bernardo Bader
STRUCTURAL ENGINEER
Holzelementbau

4 » tra! » ISSUE 2, 2024

EGG, AUSTRIA A new preschool will help to draw
people into the village, partly through its central
location and partly through its design. A line of six
volumes with pitched roofs provides the carcass
of the preschool, within which the interior is
structured like its own little village. The corridor
serves as the main street into each room, where
the four groups of children each have a room at
their disposal. The remaining two volumes house
communal areas, such as the kitchen and dining
room, and offer a natural meeting place like a

Adolf Bereuter
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village square. With thoughtful lighting and ceiling
heights of up to six metres, the rooms have the
feel of creative, independent studios rather than
ordinary playrooms, an impression that is rein-
forced by the soft, warm wood on the walls, the
waxed floors and the abundance of light.
Externally, the building has a generous court-
yard for easy drop-off and pick-up, while the
connection to nature is present in the adjacent
green fields and babbling brook.«
w | bernardobader.com

opJECT Sauna
arcHitect Oslo works

Fjord-sicle recreation

NESODDEN, NORWAY A place for wellness,
contemplation and closeness to nature,
coupled with sociable community. This was
the idea behind the
sauna placed on a
rocky shoreline a
short ferry ride from
Oslo, with views of the sea and the city
and front row seats to watch the sunrise.
The seemingly floating wooden structure
sits on four slender steel piles and is built
using timber modules. The solid wood is
clad externally with oiled, charred heart-
wood pine shingles, whose shades of grey
allow the building to blend in with the open
landscape.

The sauna cabin consists of two parts: a
communal sauna and a changing area.
Between these, a narrow passage leads to
a ladder down into the water. The sauna is
made from modules that are easily trans-
ported, in a design that can also be ex-
panded to add both a roof terrace and a
shower — if you're not tempted by the
ice-cold dip.«
w| oslo.works

The sauna was made in modules and can be set
up almost anywhere there is water. The shin-

gle facade readily blends into the environment. n
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The ceiling, with its repeated pattern in glulam,
lends the room a warm feel. The beams extend
out into the exterior on the southern side.

Abandoned building with new top floor
is now communal living for the elderly

HAURUCK, AUSTRIA A 19505
building needed modernising
before it could open as a retire-
ment home, and in its new guise
the wishlist included an open
design with panoramic views of
the Alpine landscape. The brief
also sought to preserve much of
what was already there, so
parts of the original building
were left in place.

The lift and staircase have
been renovated and adapted to
give residents easy access the

osJecT Retirement home
arcuitect Moser und Hager
STRUCTURAL ENGINEER

zTw Weilhartner

upper floor, which is now the
heart of the building with space
for private rooms. The previous
pitched roof has been replaced
with 700-millimetre glulam
beams that extend across the
entire ceiling in an exposed grid,
with diagonal beams providing
extra support and an added
design feature.

Above the grid, skylights also
let more light into the room. The
beams extend the rooffine on
the south side, projecting
almost four metres to form a
sheltered outdoor space that
can be used for much of the
year.«
w| moserundhager.at
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Si00:X, nu med hogsta
klassens Brandskydd B

3:E
GENERAT!AONENS
PANELFARGER

SiO0:X miljéanpassade traskydd med kiselteknologi infér en ny brandskydds-
produkt i hogsta klassen B. Anvands pa gran, fura och termotra, och finns nu i
tva populdra gra fargnyanser. Successivt infors alla vara tio nyanser fran vitt till
svart, brunt och Clear Coat (opigmenterat).

Behandlingen sker genom certifierade samarbetspartners i Sverige och runt om
i Europa. Med SiOO:X Traskydd och brandskydd kombinerat i ett system, far man
en hogkvalitativ helhet med battre teknisk, miljdanpassad och estetisk funktion.

Vi erbjuder standardsortiment, samt kundanpassade I6sningar till ditt byggprojekt.
Scanna QR koden, eller besok oss pa sioox.se for mer information. %

Valkommen med fragor!

SiIO0:X

WOOD PROTECTION

Bild: Privat villa i Farresfjorden utanfor Haugesund i Norge. Byggd i Kirnfuru och applicerad Si00:X
Trdskyddande Panelférger 02-Oyster Grey.

Paul Wennerholm

Lofty heights for
wooden turbine
towers

oesect Turbine towers
arcHITECT Modvion
STRUCTURAL ENGINEER Modvion

Flexible factory symbol of sustainability

ARDENNES, FRANCE The
Hermeés fashion house started
out producing leather products
for horses and riders, including
saddles. Today, it is best known
forits bags and scarves. The
majority of its production is
based in France, where they
recently needed to modernise
one of their factories.

The primary structure uses
Douglas fir, sourced locally.
Behind the charred facades of
the exterior, the open interior
boasts a light-coloured glulam
post-and-beam frame that

oesect Factory
architect Coldefy
STRUCTURAL ENGINEER VP Green

SKARA, SWEDEN In March, the blades began turning on the
world’s first full-scale wooden wind turbine tower, stand-
ing 105 metres tall. The tower is made of laminated veneer
lumber (LvL), which provides a hugely strong structure
thanks to the direction of the wood grain. The taller a
tower is, the more electricity can be produced because the
wind blows more, higher up in the air.

However, as wind turbines get taller, transporting them
becomes a major challenge as they also become larger in
diameter. Unlike steel towers, wooden towers are delivered

e

extends into an exposed grid-
shell ceiling, providing a pleasing
contrast with the polished
concrete floor and, above all,
highlighting the company’s
sustainability message. The
skilled workers are welcomed
into an environment designed to
encourage dialogue and pro-
mote concentration, with the
skylights directed north in the
pitched roof to provide good
working light while protecting
against excessive sun.

The 5,700 square metre
building contains four leather
workshops that can be adjusted
in the future due to the flexibili-
ty of the grid structure.«
w| coldefy.fr

Wooden turbine towers have several advantages
over steel, including a lower environmental impact
and easier transportation and assembly (as pictured).

in quarter-circle modules that are assembled into pipe
sections on site and then craned into place. The tower will
also be lighter, making it possible to go tall at a lower cost.

In addition, producing traditional steel towers has a high
environmental impact, but this is greatly reduced with
wooden towers, which also store large amounts of absorbed
carbon. The ambition is for the tower to be dismantled into
its constituent parts and reused in other forms in the
construction industry once its operational lifespan is over.«
w| modvion.com

The studios have an airy
interior, with skylights facing
north to bring in soft light.
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! Library underground
J with plants above

KISARZU, JAPAN Plough the fields on
sunny days and read books when it rains.
That was the idea behind the library creat-
ed in the corner of a
Libraryinthe earth field and run by an
Hiroshi agricultural company.
Nakamura & NAP In this case, the
architects wanted the

(]
[ | un
Kanebako building to be located
am am under the plants in
the soil, based on the idea that the earth is
' the source of all life. The library has there-

fore been tucked into a small cleft and fully

m L] adapted to its surroundings, with vegeta-
0 c H SA M H A l LS BYG G A N D E l 'I-T R A tion on the roof making the building diffi-
A cult to spot from a distance.
The ceiling height in the interior varies
according to the slope of the ground, and
3-6 Sept 2024’ Svensvé Massa n, Géteborg there are hidden rooms so small that only
children can crawl into them. At the far end
is a reading room, which is also used as a
f function space. The circular room is
framed by bookshelves within 40-millime-
tre-thick glulam frames, in a structure
where each beam supports the next. The
slender vertical beams are bent and
bonded together and meet at the top in an
opening, an elegant solution that gives the Hidden in the ground, the library only becomes

structure additional support. visible close up. The bookshelves are load-bear-
nakam.info/en ing, acting as columns for the living roof.

L3as mer och
registrera dig

traochteknik.se

Thibaut Voisin

200+ UTSTALLARE 50+ SEMINARIER 7000+ KOLLEGOR Flevated tablein landscape
for food and wine enthusiasts

-— — ok
d .:"-".-'_\_JME._E S b . . .
| - - EL CORTLJO, SPAIN Let the with dimensions of 100x75
" l»k_,_e - welcoming red carpet gently millimetres. The overlying
‘ e — - lead you into a pavilion set »balloon frame« is clad with 40
= f ‘% ) amidst the vines, with country- wooden panels that enclose the
. x side views stretching to the 30 square metre space. Of
distant Cantabrian mountains. these, 33 can be reused, as they
E' I This is the idea behind a volume  have not been significantly cut
id : T i 0 offering visitors wine tasting or modified. Red metal frames
J with a ringside seat to follow lining the window openings give
{ ! the workings of the vineyard. visitors the illusion of the
A $ = The exposed structure landscape as a painting, while

{ 'H i consists of glulam columns, the activity in the space can be
\: combined with cross braces, all clearly seen from the outside.

TRABEARBETNING }"- . 7 o SAMHﬁLSBYGGNAD _ ARKI : The pavilion is designed to be an

Elevatedtable elevated table that allows

Industri- och teknikscenen Industri- och teknikscenen Bygg och Design-scenen Flexibelt och klimatsmart inlandscape  visitors to taste and smell both
och |ev?rantorer med och Ievgrantqrer m‘ed quus pa ocho Ievefantorer med fokus trapyggande_l ce__ntr‘um. J-AFarchitecture,  the surroundings and a good
fokus pa de smartaste framtidens interior, snickeri, pa design, byggnad och Inspirerande férelasningar, G dlezS tudio+  Rioia wi

l6sningarna - bade inom beslag och mébelindustri. konstruktion i ett flexibelt utstallningar och aktiviteter The pavilion offers views of the vines and onzalez serrano studio 10jawine.

produktion och verktyg. och klimatsmart material. med fokus pa arkitektur. landscape. From here, you can also follow Prosma, arquitecturajaf.com
the vineyard's wine production up close. Montajes de Pedro gonzalezserranostudio.com
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Framtidens golvbjalklag.
En hybridlésning med
fokus pa totalekonomi,
hallbarhet och flexibilitet.

POSI-JOIST.SE

grandnorth s

HOLZ

TECHMIC

—

Anvander du Holz Technic SNK, TLL

och GWZ pd ratt satt fé&r du ett battre
resultat med farre skruv eftersom de
har mycket goda skruvningsegenskaper
och hoéga hélifasthetsvarden.

Det gemensamma for skruvar, beslag
och tejper fréin Holz Technic ar att de ar
framtagna for att géra modernt trahus-
byggande enklare och for att sakerstdlla
att konstruktionens haéllfasthets och
energiprestanda optimeras.

Sca

info

ahisell

nna QR-koden eller ga in

pé ergofast.se for mer

om Holz Technics

produkter, MAX handverktyg
och kompressorer samt véra évriga
produkter och tjanster. Eller kontakta

Ahlsell for besta

erg

lINing.

ofast

PRO FASTENING SOLUTIONS

ERGOFAST AB | +46 (0) 303 20 80 50 | info@ergofast.se

Symmetrical roof in
vertical geometry

oesect Multi-purpose hall
arcuitect Steimle architekten
STRUCTURAL ENGINEER
VT-Architektur Konstanz

Museum of
Norwegian folk art

DECORAH, USA Vesterheim
Norwegian-American Museum
has recently expanded to include
anew cultural campus featuring
folk art exhibition spaces. The
building also provides a visual
link between the museum'’s
heritage park and the town’s
main street.

The entrance hall stands out
with its distinctive roofline,
supported by glulam columns
and beams, and an underside
clad in battens of different
shades. The interior is an exten-
sion of the entrance hall, with
the same kind of wood and
design, but most notable is the
welcoming lobby, where an
elegant, circular opening in cLT
lets light cascade down from the
upper floor. Its interior is clad
with the same thin laths found in

High cellmgs movable walls and a ik
welcoming interior allow the hall to -
be used for both sports and culture. ol

RADOLFZELL, GERMANY Forget the smell of old gym clothes and
the feeling of cramped spaces. More and more sports halls are
embracing wood, and the new multi-purpose hall on the northern
shore of Lake Constance is a prime example. The focus here is very
much on the material, with striking fagades clad in a rhythmic pat-
tern of slender vertical battens that protects athletes and specta-
tors from bright sunlight and irritating glare. The building is capped
with a protective cantilevered roof, supported by glulam beams,
which runs around the entire building. Behind the four glazed en-
trances the generous foyer, with its walls and ceiling of exposed
wood, opens up to give visitors a full view of the upper level’s grid-
shell structure and its clear connection to the exterior.

Flexible inner walls in one of the halls mean that the hall can be
used for both sports activities and cultural events. The south side
can also be fully opened up to connect with the adjacent sports field
in summer.«
w| steimle-architekten.com

The opening connects the
floors to each other and
allows light to flood down.

oeJecT Museum
arcuitect Snghetta

structure, the building is con-
structed using locally sourced
brick and tactile concrete walls.
The design is a way of showcas-
ing both local and Norwegian
craft traditions and their associ-
ated materials.«

w| snohetta.com

several other parts of the
flexible interior, combining with
the light to create a vibrant and
lively design.

Alongside the wooden

Stephan Werk

Filippo Romano

Hakan Widjedal, architect sar/msa, arkitektstudio
Widjedal Racki

Theimportance of
agood example

TROSA, SWEDEN In 2000, Natasha Racki and |
won the Swedish Wood Award. We were young
students at kTH in Stockholm, at the age when
you know exactly what is wrong |
with all buildings and how they
should be done instead. As a
degree project, we had spent a
year out in the forest designing
and building a holiday home for
some neighbours — a workshop
where we did everything our-
selves. The Swedish Wood Award
and a wave of publicity led to
new enquiries and we opened
our first small office.

That was 24 years ago. »DIY«
has been replaced by teamwork, and the critical
eye has been replaced by wonder that some
projects get built at all. How did they manage to
sell their vision and get it funded? How did they
get to the finish line without compromising,
pivoting and throwing in the towel? | now know
how hard it is. It usually takes a lot of persistence,
courage and confidence, but also an understand-
ing of the added value that comes from going all
the way to the finish line. For example, how many
of us would know much about the city of Bilbao
if Frank Gehry’s museum had been compromised,
ending up expensive but merely mediocre? How
many ripples would never have spread?

Architects know and grapple with this on a
daily basis, and many possess the above qualities
in abundance. But why then do so relatively few
projects actually make it all the way when the
skills are there? Of course, everyone involved
needs to share the vision. Nothing is good with-
out good teamwork, but the most important
person is the client — because if no one asks for
excellence, nothing excellent will be built. That is
why | really like the fact that the Swedish Wood
Award is shared between the architect and the
client (editor’s note: now also the contractor and
the structural engineer).

But how do we raise the ambitions of our
clients? We work mostly with private individuals
who often spend endless time on Pinterest and
similar media. Their inspiration usually comes
from abroad, because it is only when you see
something you really want to achieve that you
can start asking for it! A good example is crucial,
which is why | welcome all the Tv programmes
about architecture that are gaining in popularity.
Especially when they emphasise the importance
of teamwork and the efforts of architects.
Programmes that hint that a building can be so
much more than a floor plan in a catalogue and
can contain so many other, much greater quali-
ties! Populist programmes that don’t belong in
architecture’s inner sanctum? Maybe, but this is
where the chain starts. | am hoping for an awak-
ening that sparks more clients to seek that extra
something, and along the way | applaud any good
example that manages to get built!

This is an opinion piece. The views expressed are the writer’s own.
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Rehmannia Root
Crafts Exhibition Hall

Luo Studio

Henan Shancheng

XIUWU, CHINA The root of the Rehmannia plant is
commonly used in herbal medicine, in a tradition that
dates a long way back through history. The preparation
process consists of 18 steps, so when a herbalist want-
ed to add an exhibition hall to their workshop, it felt
only natural to design the building as an 18-sided,
almost round polygon.

The space consists of a circle arranged around a
central pillared frame, creating spaces both inside and
outside the structure. The inner ring is marked by a
sunken stage with integral seating. Instead of standard
windows, light enters along the eaves and through gaps

1y

| B
v

between the walls, but mainly from the central oculus
which has a diameter of 2.5 metres. The roof structure
spans 37 metres, with glulam beams connected in a
circular formation. The beams support and overlap each
other in a spiral, distributing the loads and creating a
curved effect in the space, despite their straight lines.
¢ The houses in the village tend to have masonry walls
made of locally produced red brick. The exhibition hall
uses bricks in both the facade and the interior walls, for
which local craftsmen have used traditional bricklaying
techniques.

¢ Atitsbase, the glulam frame features shelves of
different heights. These are used to display products,
while the walls provide space for display boards and
information.

luostudio.cn
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for KL-tra konstruktioner S
Simpson Strong-Tie® erbjuder ett brett sortiment av byggbeslag och infastning for KL-trda / CLT
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och lésningar for dina projekt baserat pa applikation.

Las mer pé strongtie.se

Strong-Tie

®
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The spectacular wooden World of Volvo
building in Gothenburg serves as a showroom,
meeting place and event arena all in one.
v With its rounded form and unique

~ timber structure -clearly visible

= through the glass facade - it has
quickly become a popular landmark. »

TEXT SaraBergqvist pPHoTo Rasmus Hjorthgj

The inviting entrance features hi
ceilings and glazed facades that
showcase the advanced structure.

gh




Plan, floor 1.

hen the architects at Henning Larsen presented their
vision for the new World of Volvo to their clients, they
hardly dared hope for a positive response. The idea was

bolder than usual - to build an extremely complex wood-

en structure over several winding floors, designed as three

tree trunks topped by a giant cantilevered tree canopy, with a

park and pavilion on top, and this in the middle of central
Gothenburg.

»Some people probably thought we were utterly mad, but
there were several others who totally got it. When I drove

home to Copenhagen after the meeting, I was very happy and

excited, thinking yes, they really are brave enough,« says
Martin Stenberg Ringnér, lead architect and associate design
director at the Danish architectural firm Henning Larsen.

The first things that strike you as you walk through the
entrance to the World of Volvo are the immense ceiling
height, the warm feel and the scent of wood. Despite the
large number of people in the vast, airy spaces, the sound
level is pleasantly subdued.

»Having all this wood in the building helps to create calm,
harmony and a good indoor climate — the more wood, the
better. The working environment during the construction
process is also much better because wood is so much quieter
to work with and doesn’t generate dust in the same way as
concrete,« says Thomas Thompson, project manager for
World of Volvo.

The project began with the Volvo Group and Volvo Cars
needing new premises for their joint museum, which
prompted the idea of doing something more than just a mu-
seum, creating a meeting place and an experience centre for
customers and visitors from all over the world. It was also
deemed important to place the building in a central location

16 » tra! » ISSUE 2, 2024
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The spectacular tree trunks with their cantile-
vered canopy - columns and beams are inter-
twined in the roof to increase load-bearing ca-
pacity.

in the city, next to Liseberg Amusement Park and Oceana
Water World.

»The Volvo companies are hugely important for
Gothenburg, but visitors see barely a trace of that, because all
the activities are located in Hisingen, a good distance from
the city centre. But with World of Volvo, we’ve created a new
tourist destination right in the heart of Gothenburg’s events
district,« says Thomas Thompson.

The new building includes several exhibition halls, confer-
ence facilities, a concert and events stage for audiences of up
to 1,000, and award-winning chef Stefan Karlsson’s Ceno
restaurant. Large vehicles can drive straight into the building
on the ground floor - or go all the way up to the exhibition
areas on the third floor with the help of a giant vehicle lift
that can accommodate 15-metre vehicles and handle weights
of up to 22 tons. The exhibition halls themselves can take

Y
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heavier vehicles, but they need to be lifted up by crane. There
is also an indoor bus stop for electric buses at street level.

»The plan is to be able to get straight into the building
without getting wet if it rains. There are currently no sched-
uled buses that stop here, but we’re in talks with Visttrafik
about that right now,« says Thomas Thompson.

THE UNIQUE ARCHITECTURE and structure are inspired by
nature, the forest and the Right of Public Access — as also
reflected in the fact that, with the exception of the exhibi-
tions, much of the building is accessible to the public free of
charge. These sources of inspiration also made wood an obvi-
ous choice of material. The three tree trunks that make up
much of the supporting structure represent the tree of
knowledge, and are crowned by the green sedum roof canopy.
The concrete foundation, firmly anchored with over 1,000
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piles through the clay to the bedrock below, is the outcrop
on which the trees are growing. But the solution is not only
symbolic - it is also functional.

»The whole building has a diameter of 9o metres from
glass facade to glass facade. If you draw a perfect triangle
inside that circle, each tree trunk is at the midpoint of each
side of the triangle. Positioning them in this way made it
possible to vary their size. Working out from the tree trunks,
we were able to weave together columns and beams into a
roof structure that allowed us to avoid more columns. This
has given us large, cohesive exhibition areas and made it
possible for heavy vehicles to drive in and out of the build-
ing,« says Martin Stenberg Ringnér.

Two of the tree trunks also accommodate a different type
of exhibition space from the rest of the building, as they have
no natural light and can therefore easily be lit and controlled »
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The circulation flow of the building is con-
tained within one of the three trunks,

which contains both the lifts and the stairs.

»in different ways. The third trunk is the circulation area for
the entire building, with lifts and stairs from the car park in
the basement.

The original plan was for the car park, which belongs to
Liseberg and the City of Gothenburg, would be located next
to the new building.

»But an eight-storey car park next door wouldn’t have
been a good look. So the architects suggested we excavate
space for part of the car park and put World of Volvo on top
of it instead. This way we were also able to achieve a unified
parkland environment, where the building with its green
roofs and outdoor environments becomes a great bridge be-
tween Moélndalsdn, the river that flows past below, and the
tree-lined park up on the hill on the other side of the motor-
way. When you look out over the sedum roof on the fifth
floor, you don’t even see the motorway below. It feels as if
there’s nothing between you and the trees on the other side,«
says Thomas Thompson.

Apart from the ground floor, the entire load-bearing struc-
ture is made of glulam and cross-laminated timber (cLT) in
spruce, bound together with steel fixings and metre-long

The building houses conference
rooms and exhibition halls, with the
top floor serving up panoramic views.

Architect Martin Stenberg Ringnér

»WORKING OUT FROM THE TREE TRUNKS, WE WERE
ABLE TO WEAVE TOGETHER COLUMNS AND BEAMS..«

wood screws. The glulam was produced and processed by
Austrian timber engineering company Wiehag, while all the
cLT comes from Stora Enso’s Gruvon sawmill. The largest
glulam spans in the roof measure 34 metres, which posed
certain logistical challenges.

»To transport the glulam beams - all of which were unique
—we needed to use a Volvo truck with a remote-controlled
rear axle. We also had to make the bridge over MéIndalsan a
little flatter so they could get over it,« explains Thomas.

The design used both parametric tools and 3D models,
employing two structural engineers and two cAD technicians
at Wiehag full-time for two years.

»There’s probably only us and a couple of other companies
in the world capable of designing such a complex building. »
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» We’ve done both larger wooden buildings that are less com-
plex and small wooden buildings that are more complex.
Here we have a combination of size and complexity, which
makes this building entirely unique,« says Johannes
Rebhahn, who heads Wiehag’s international projects.

IN ADDITION TO the unusual design, there were a number of
other parameters and requirements to consider. One was
designing for the exceptionally high loads from the sedum
roof and the pavilion at the top. Another was the proximity
to the motorway and the potential risk if, for example, a
truck there was to catch fire and explode.

»The part of the building facing the motorway uses rein-
forced glass and is designed for extra heavy loads. Little did
we know that the greatest danger would come from the oth-
er side,« says Johannes Rebhahn, referring to the fire that
broke out in nearby Oceana Water World earlier this year,
which exploded into flames.

»We were lucky that the fire didn’t reach this far. And even
though the building doesn’t have extra reinforcement in that
direction, it’s still incredibly robust,« adds Johannes.
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At the top of the World of Volvo,
the view has competition from the
rounded trunks of the structure.

World of Volvo

GOTHENBURG, SWEDEN
ArcHITECT Henning Larsen.
cLienT Volvo Group and Volvo Cars (GOteborgs stad parkerings AB s the
client for the car park, designed by Fredblads Arkitekter)
STRUCTURAL ENGINEER Wiehag
cosT Approx. SEK 100 million
AREA (LOA) 22,000 sqm
CERTIFICATIONS WELL Gold and LEED Gold.
henninglarsen.com

Wiehag, where he works, celebrated its 175th anniversary
last autumn and has a long history of working with large-
span wooden buildings. In Austria, for example, they con-
structed a wooden building with a span of 100 metres back in
1966.

»We’re now seeing a greater focus on building in wood at
height. So the World of Volvo is particularly exciting, as it
challenges technology in all areas and in all directions,« he
concludes.

Projekt: Fridaskolan Arkitekt: Liliewall
Produkt: Brandskyddad och infargad cedertraspan enligt SP Fire 105

Vi kan brand-
skyddat tra”

Moelven har under manga ar fatt fortroendet att leverera
materialet till flera stora projekt. Med var langa erfarenhet,
gedigna trakunskap och valetablerade projektavdelning ar
vi den naturliga traleverantoren for manga arkitekter och
entreprendrer. Vilket projekt behover du hjalp med?

*Allt brandskyddat tré ska vara bruksklassat (lamplighetsprovat)
for att brandskyddet med sakerhet ska fungera om olycka ér framme
aven i framtiden. Brandskyddat tré fran Moelven &r bruksklassat.

Vi vagleder i valet av synliga traprodukter:
Trafasad for flervaningshus e Projektanpassad interidrpanel ¢ Brandskydd
av tra « Naturliga trafasader  Behandlingar ¢ Altan och uteplats ¢ Tratak

Moelven Wood Projekt
010-122 50 60
projekt.woodab@moelven.se
www.moelven.se/WoodProjekt

M Moelven

KVALITET
//ADLER|

| vdra ddror flyter farg.

NATURLIGA
RAVAROR

VARAKTIGHET

v INNOVATIONSKRAFT
HALLBARHET  PROCESSAKERHET

ERVICE

13111191X314

Trd & Teknik 2024

Hall € | monter €02:33

3 — 6 september 2024
Vi ser fram emot ditt besok!

ADLER-COATINGS.COM | T. +46 (0) 73 81 70 484
MARKUS.KORNER@ADLER-LACKE.COM



points the wa
One of the country’s most prestigious architectural prizes
has been awarded by Swedish Wood, and this year’s

winner was Sara Kulturhus in Skelleftea. But the award is

also areflection of modern architecture and a way to show
just what can be achieved with wood. »
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Sara Kulturhus
SWEDISH WOOD AWARD 2024

—

arcHiTect White Arkitekter.
cLienT Skellefted Municipality.
STRUCTURAL ENGINEER DIFK, TK Botnia.
CONTRACTOR HENT Sweden.
whitearkitekter.com
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Cederhusen
WNOMINEE SWEDISH WOOD AWARD 2024

ArcHITECT General Architecture.
| cLienT Folkhem tra.

STRUCTURAL ENGINEER BTB, Bjerking, Limtrateknik.
conTrAcTOR Veidekke, Byggpartner.

w/| generalarchitecture.se

& E

s the focus on sustainability increases, so does the inter-
est in wood construction and thus also in the prestigious
Swedish Wood Award, which was established back in
1967. The award is presented every four years to ac-
knowledge and reward good architecture in wood and

to reflect and advance contemporary architecture in Sweden.

The Swedish Wood Award 2024 took a different approach
from previous iterations. This time around, all the jury work
- from internal discussions and site visits to the final selec-
tion where 145 submissions were whittled down to 12 nomi-
nees — could be followed in a Tv series format on YouTube.

The idea was born when Swedish Wood had to cancel the
planned Wood Award Gala in 2020 because of the pandemic.
Instead, a digital format was developed, with an award cere-
mony broadcast live on YouTube.

»We had over 1,000 viewers and the initiative was so suc-
cessful that we jokingly said next time we’ll do it all on TVv.
Once that seed was sown, the Swedish Wood Award under-
went its biggest overhaul ever. Instead of just announcing the
results, this time we let the viewers follow the whole process,
which many people found very interesting,« says Alexander
Nyberg, architect and head of the Swedish Wood Award at
Swedish Wood.

The jury work for the award is based on a meticulously
planned logistical process that includes travelling around
Sweden to visit a selection of the submitted projects and
nominating eight to twelve of them. The 2024 Wood Award
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Villa Meltem

NOMINEE SWEDISH WOOD AWARD 2024

== Hoghult

WOMINEE SWEDISH WOOD AWARD 2024

ARcHITECT M.arkitektur.
cLienT Meltem Duzakin.
STRUCTURAL ENGINEER Algeba Byggkonsulter.
contracTor Ojns Bygg.
w| m-arkitektur.se

" arcuitect Fabel Arkitektur.
CLIENT Private.
;_,/ STRUCTURAL ENGINEER K-mdrkt Byggnadsvard.
¢ conTtracTor K-markt Byggnadsvard.
' w | fabelarkitektur.se

jury consisted of architect Rahel Belatchew, architecture

critic, author and journalist Mark Isitt, designer and architect

Thomas Sandell, and architect Camilla Schlyter. In a new

development this year, the jury also had the help of an advi-

sory expert in the form of Bjorn Johanson, who works as a

structural engineer at Bjerking and is a specialist in wooden Iy i
structures. His role was to support the jury in validating the e

technical performance of the competing buildings.
»Of course, the architect has a prominent and vital role in

the creation of new projects. But the role of the structural
engineer has increased, especially in collaboration with the
architect. These days, we’re almost always involved at an early
stage, supporting the architect and the client or developer.
With Sara Kulturhus, for example, it is quite apparent that the
structural engineer played a crucial role,« says Bjorn Johanson.

THE SWEDISH woob Award is an exciting journey through
Swedish architecture and design in wood, with many great
examples of wood’s potential as a material. Rahel Belatchew,
who chaired the jury, says the high number of public build-
ings among the entries for the Wood Award 2024 reflects a
changing industry.

»In the past, the Swedish Wood Award was dominated by
private homes, with public buildings being in short supply.
I can definitely see a change there, and one that I think will
become even more evident in the future. In many ways,
wood construction is what Swedish architecture does best. »

&

Kullabergs Vingard

WNOMINEE SWEDISH WOOD AWARD 2024

arcHiTecT Berglund Arkitekter.

cLIENT Arildtuvan.

STRUCTURAL ENGINEER Akermans Ingenjorsbyrd, Limtrateknik.
conTrAcTOR Henrik Andersson Byggnads.

w| berglundarkitekter.se
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Twelve Houses
SWEDISH WOOD AWARD 2024

ARcHITECT FOrstberg Ling.
cLIENT Forstberg Ling.
STRUCTURAL ENGINEER Structor, Kvarteret K, Woodcon.
CONTRACTOR Forstberg Ling.

forstbergling.com

» And the fact that it’s just getting better and better and ad-
vancing at a rapid pace has been very exciting to see.«

The jury has noted nostalgic nods to traditional methods,
alongside a trend for projects based on industrialised process-
es with their high precision. These are two tracks that have
more in common than you might think — ultimately it is
about craftsmanship and how to work with wood to create
architecture.

Sofie Campanello and Catharina Dahl Palmér have run
Fabel Arkitektur in Gothenburg since 2012. They are the ar-
chitects behind the Hoghult holiday home in Karlsborg, one
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== Rahel Belatchew and Mark Isitt
during their visit to Villa Meltem.
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Svenskt Tra

Outdoor Office

SWEDISH WOOD AWARD 2024

ArcHITECT Anders Berensson Architects.
cLienT Fiskartorpet.
8 STRUCTURAL ENGINEER COWi.
| coNTRAcTOR AlltiBygge.
] andersberenssonarchitects.com

of the projects shortlisted for the Swedish Wood Award 2024.
Hoghult was recognised for its architectural excellence,
which paired traditional building techniques with simplicity
and modernism. In addition to the Wood Award, the project
has also been nominated for the Kasper Sahlin Award and the
Young Swedish Architecture prize.

»Working on Hoghult, we drew inspiration from history
and used traditional timber building methods as a starting
point. The log and post construction is based on old tech-
niques that only work for wood. Being nominated for the
Swedish Wood Prize put us in the mix with several different
types of buildings. And there we were, a small player out on
our own,« says Sofie Campanello.

WITH ITS 20 FLOORS and ground-breaking design, this year’s
winner, Sara Kulturhus, is not only one of the tallest wooden
buildings in the world - it has also set a new standard for
wood construction and sustainable architecture. The Wood
Award jury describe it as the building to bring the communi-
ty together and a building that signals Skellefted’s desire to
be at the forefront of wood construction, not just in Sweden
but globally.

»There are many dimensions to Sara Kulturhus. It’s a tall
building and in that sense it’s a technical innovation that
challenges what’s possible. And wood is used very consist-
ently and visibly, so you really get a sense of the material,«
says Rahel Belatchew. »
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arcHiTect Wingardh Arkitektkontor.

crient Brf Lilla Holm.

STRUCTURAL ENGINEER Fristad bygg, Loostrém Konstruktionsbyra.

CONTRACTOR JSB Construction.
wingardhs.se
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SWEDISH WOOD AWARD 2024

== arcHiTECcT White Arkitekter. = : Z A
~  cuienT Next Step group. = e — . e ]| g e
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Library House
WNOMINEE SWEDISH WOOD AWARD 2024

ArcHiTECT Fria folket.
crient Staffan Michelson.

STRUCTURAL ENGINEER Hanna Michelson, BT Kon, AFRY.
coNTRACTOR A] Halsinge Renovering & Bygg.

w| friafolket.se

» The jury found it interesting to see how Skellefted has used
architecture to demonstrate the shift towards green industry
within the city and the wider region. Sara Kulturhus stands
as a symbol for the future of sustainable construction, and
has attracted considerable attention both in other parts of
Sweden and internationally.

»It’s also interesting that the municipality is the client. I'd
like to see more of our public clients actually leading the way
in sustainable construction and good architecture,« says Rahel.

Robert Schmitz and Oskar Norelius at White Arkitekter
were the lead architects for Sara Kulturhus, and they are both
proud and pleased to have received this award — a win that
they believe validates their commitment to pushing the
boundaries of what can be built with wood.

»We’re driven by a desire to work with wood and make the
elements visible so that you can read the building. The con-
sistent use of materials and what that has done for the expe-
rience are also highlighted in the jury’s citation. The fact that
the Swedish Wood Award has been around for such a long
time and is presented relatively rarely puts Sara Kulturhus in
an exclusive group. The projects become a reference for
Swedish wood construction and part of our architectural
canon,« says Oskar Norelius.

White Arkitekter also designed the Nodi office building in
the Hovas district outside Gothenburg, another nominee for
the Swedish Wood Award 2024. It is a statement building
with a clear silhouette that is distinguished by the fact that it
gets bigger and bigger with each floor.
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Medicinareberget
WOMINEE SWEDISH WOOD AWARD 2024

ArcHITECT Wahlstrom & Steijner Arkitekter.
cLient Akademiska Hus.

STRUCTURAL ENGINEER Cowi, Wahlstrém & Steijner.
CONTRACTOR Skanska.

w| wahlstrom-steijner.se

A little closer to central Gothenburg, Medicinareberget
has a district cooling centre unlike any other. The brief from
the client, Akademiska Hus, included two requirements: that
the building should be unique and carbon neutral. And both
these wishes were met by choosing wood. The structure con-
sists of glulam arches that are joined and stabilised at the top
by a steel ring. Between the arches sit layers of spaced board-
ing, vapour control membrane, mineral wool, fibreboard,
plywood and battens. The facade is clad in pine shingles
treated with a tar paint known as Roslagen mahogany.

»Utility and community service buildings that are healthy
and sustainable in all respects are a trend that I see coming.
The fact that this small but important utility building had a
shot at the Swedish Wood Award is proof positive that we
have succeeded in creating something unique in wooden
architecture and wood construction technology,« says Jiirgen
Wahlstrom, the lead architect for the district cooling centre
at Wahlstrém & Steijner Arkitekter.

THE NEW APPROACH adopted for the Swedish Wood Award
2024 increased its reach and has received a great deal of posi-
tive feedback. Alexander Nyberg therefore wouldn’t be sur-
prised if the Wood Award continues to be based on a video
format in the future.

»Right now, we’re focusing on evaluating the results so
that we can make the best decision for the Swedish Wood
Award going forward.«®
Find out more and watch all episodes at trapriset.se

Kunskapshuset
NOMINEE SWEDISH WOOD AWARD 2024

arcHiTecT Liljewall, MAF Arkitektkontor.
cuienT Gallivare Municipality. ¥
STRUCTURAL ENGINEER WSP Byggprojektering. ==~
conTracTor Naiden Bygg. -
w liljewall.se

Meet the architects Robert Schmitz & Oskar Norelius

»We have a constant dialogue with each other«

Work on Sara Kulturhus began nine
years ago, making it a project that
the architects in charge, Robert
Schmitz and Oskar Norelius, have
essentially »grown up« with.

IT TOOK a hefty dose of perseverance to hold on
to and defend the concept all the way to comple-
tion — a journey that they describe as tough and
rewarding, with the dream of winning the Swedish
Wood Award always on the horizon.

»We had to be much more involved in the work
on Sara Kulturhus than on other projects, because
no one has done anything like this before. The
same is true for the structural engineers and the
other consultants who were committed to the
idea and keen to implement the vision,« says
Oskar Norelius.

Robert Schmitz and Oskar Norelius say that
having two lead architects has been beneficial, not
least when it came to bouncing ideas around, but
also strengthening the arguments. The major
innovation in the work on Sara Kulturhus was to
think in terms of wood from the outset and
incorporate the properties of the material.

PR

»We're good at talking and have a constant
dialogue with each other. Such an exchange was
hugely important in a long process like this. The
work involved broad and deep collaboration
across all the disciplines, which worked extremely
well because everyone involved was aware of the
project’s potential and challenges,« comments
Robert Schmitz.

When it comes to the future of wood construc-
tion, they are both optimistic. They see a trend
whereby more and more architects and builders

|
([ .
gl A
[ 1 (WU | ||| Oskar Norelius and Robert Schmitz, from White

Arkitekter, were the lead architects for the winner “
! of the Swedish Wood Award 2024, Sara Kulturhus, =

are embracing wood for its aesthetic qualities and
environmental benefits. The Swedish Wood Award
is an important source of inspiration in this con-
text, as a barometer for developments and an
advocate for wood as a construction material.

»Winning the Swedish Wood Award is of
course a great honour. In the past, the type of
building that received it was fairly limited. This
year the field was different because the nominees
represented so many different categories,« says
Oskar Norelius.
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Ett forband bortom gransen

Det ar med metall vi gar in pa byggarbetsplatser i tra, traditionella
och hybrida, prefabricerade och demonterbara.

Den nya katalogen beslag och fastelement for tra, betong och
stal ar mer aktuell an nagonsin.

Produkter for alla lastomraden, kompletta berakningstabeller
och exakta losningar for olika byggsystem.

Ladda ner katalogen och borja konstruera med oss.

rothoblaas

Solutions for Building Technology
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and sound installations.
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A GHANGING SPAGE WITH

A FLEXIBLE STRUCTURE AND
INNOVATIVE LIGHTING FOR
ARTISTIC CREATIVITY AND
SOGIAL INTERACTION

TexT]JohanBentzel pHoTo Nicolas Wefers

assel School of Art and Design has a
long and winding history that dates
back to 1777. Today, thousands of stu-
dents come here to study visual arts,

visual communication, product design, art
education, art history and aesthetics.

The school describes itself as a place of
constant change, where artistic and creative
freedom is combined with scientific think-
ing. The students are encouraged to break
conventions and explore new paths.

Somehow all this is manifested in the 450
square metre exhibition hall that opened in
2022, in the courtyard of the art school’s
listed north building.

The latter was designed by architect Paul
Friedrich Posenenske and built in the 1960s,
and now its concrete and steel structure
stands in contrast with the dark wooden
facade of the new building. The buildings
clearly represent different aesthetic ideals
and eras. And yet they interact well with
each other.

The exhibition hall looks like an elegant
box, sitting regally in the courtyard, its

rough-sawn larch an intense black, creating a
simple but tasteful design. While it stands
out and draws the eye, it also blends in and
interacts well with its surroundings.

Markus Innauer from the Austrian archi-
tectural firm Innauer Matt, which won the
architectural competition to design the exhi-
bition hall, says that the facade colour is
inspired by the black steel structure that
surrounds the historic 1960s building.

»When I first came to view the site, I was
so impressed by the existing building. It has
a very clear structure, a kind of raw and di-
rect materialisation, and [ was attracted by
the atmosphere that it invoked. We wanted
to carry that same feeling over to our build-
ing. So we created something different, but
still in harmony with the rest of the site.«

Using wood was a natural choice.
According to Markus Innauer, the building
felt predestined for this material, and it was
also the best solution in both financial and
environmental terms. Glulam was used for
the cylindrical components, such as col-
umns, beams and transoms. Cross-laminated »
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Sektion.

Architect Markus Innaver

»AWOODEN EXHIBITION HALL

IS NOT THE MOST 0BVIOUS SOLUTION.«

» timber (cLT) was used for flat components
such as roof formwork and wall panels, and
all the joints for the timber structure were
handcrafted.

»We didn’t want to use concrete or steel
like in the old building. Times have changed
since that was built. We wanted to create a
modern building and it felt exciting to be
building a wooden exhibition hall, as it’s not
the most obvious solution,« says Markus
Innauer.

The rectangular exhibition hall is posi-
tioned concentrically in relation to the older
building, i.e. with a common centre, creating
a generous front plaza.

KASSEL IS THE HOME of Documenta, one of
the world’s largest recurring exhibitions of
modern art, and this is reflected in a small
green space with seven so-called Beuys trees.
For Documenta 7 in the 1980s, artist Joseph
Beuys had 7,000 oak trees planted in the
town as a kind of permanent and living work
of art.

The internal structure of the exhibition
hall, with its clear line of sight through the
entire building, is, like the black facade, a
clear reference to Posenenske’s 1960s build-
ing. Similarly, the untreated wooden surfaces
of the interior allude to the rough concrete
surfaces of the older building. The hall opens
up in all directions and invites visitors in like
a warm embrace, enveloping them in fra-
grant firs.

»It’s like stepping into another world. We
left the wood unpainted to create a direct
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relationship with the material. It’s an inspir-
ing environment for the art students to work
in,« says Markus.

Innauer Matt has a well-documented abili-
ty to create simple architectural solutions in
complex conditions, seamlessly blending the
new with what already exists.

With limited space in the courtyard and a
tight schedule to avoid disrupting the
school’s activities, the best solution for the
exhibition hall was to use as many prefabri-
cated elements as possible, enabling the hall
to be erected quickly.

The briefincluded creating not just an
exhibition hall, but a flexible space for multi-
ple uses. The building is also used for lec-
tures, concerts and sound installations, for
which the beautifully warm acoustics provid-
ed by the wood are a great benefit.

The hall can be used in its entirety or di-
vided into sections using 36 movable pine
wall elements that run along rails in the
ceiling. When not in use, the wall elements,
which are 5.8 metres tall and 1.15 metres
wide, can be pushed away into one corner of
the room.

»You can move the walls around however
you want. We weren’t quite sure that the
students would use this feature, but every
now and then I get sent pictures showing the
new exhibitions, and the walls are always
being used in new and different ways. That
feels good, because we didn’t really know
how it would turn out. Sometimes your ideas
work great and sometimes things don’t turn
out the way you intended, but in this case it »

! The hallis wedged into the courtyard of the listed

¥ building in the north part of the campus. Despite their

differences, the buildings interact well with each other.
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» worked exactly as we wanted,« says Markus.

A particularly distinctive feature is the 864
curved glass lenses in the upper walls, which
have both a practical and an aesthetic func-
tion. Markus Innauer himself'is very pleased
with the solution, which he says gives the
exhibition hall a graphic depth when sun-
light and shadows hit the facade.

»We thought a lot about how to bring in
light. We didn’t want direct sunlight. We
wanted a softer light that was suitable for an
exhibition or as lighting for a working artist.
Our first idea was to bring the light in
through the ceiling somehow, but then we
thought of trying to do something with the
walls instead, to perforate them in some way.
We felt this could not only have an internal
function, but also add something to the out-
side, to make the facade more special.«

Before proposing the glass lenses, Innauer
Matt consulted designers about what was
even possible and also created a detailed
cross-section to give a general outline. After
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winning the architectural competition, they
continued to pursue their idea.

They tested different forms of mouth-
blown glass and produced four variants. They
then made prototypes with holes in the walls
to explore the functionality and appearance
on both the outside and the inside, including
how the light fell at different angles. The
result was a triple glazing solution with a
sandblasted glass on the inside to soften the
light in the desired way.

»It was a fascinating process and certainly
a lot of work, but now we have a special ef-
fect for both the interior and exterior, which
was our intention from the beginning. We
weren’t sure what to expect, but it has
worked out really well. It was great to see
what we were capable of creating and that
we could achieve something like this,« says
Markus Innauer.

The design of the light lenses was the
biggest challenge. Otherwise, the project was
not particularly complicated in terms of

The glass lenses in the upper walls not only
create a pleasant light inside the exhibition hall,
but also form a graphic feature on the facade.

Exhibition hall

KASSEL. GERMANY

ARCHITECT Innauer Matt architekten.

crient University of Kassel

STRUCTURAL ENGINEER Giinter Meusburger

cosT SEK 42 million

AREA (LOA) 450 sgm

ENERGY DEMAND 43 kWh/sqm
innauer-matt.com

structural engineering. The intention was to
create a basically simple wooden building
using solutions that were not too complex.
As aresult, the exhibition hall doesn’t con-
tain all that much technology. There is no
ventilation system, for example; instead, the
space is naturally ventilated through the
windows in the roof and walls.

»It was important for us not to have too
advanced a level of technology in the build-
ing, but to take a low-tech approach instead.«

It is possible to either divide the
exhibition hall into sections or use
theroomin its full size.

The hall can be opened up in all direc-
tions and envelops visitors in fir that
promotes an inspiring environment.



»GETTING INVOLVED IN YOUR LIVING
ENVIRONMENT IS A QUESTION OF DEMOGRAGY «

How does wood contribute to Swedish heritage and culture inform the
architect - and can we physically build democracy? These are some of
the questions that Tra put to Minister for Culture Parisa Liljestrand,
who presented the Swedish Wood Prize 2024 to the winner.

Text David Valldeby pHoto Ninni Andersson/Regeringskansliet

‘What does having an architecture prize for wooden
buildings do for Sweden?

—Ibelieve in the importance of showcasing good examples,
and in terms of wooden architecture, showing how it can
relate to the history of the place, to the cultural landscape
and to building traditions. A prize like the Swedish Wood
Award inspires people and highlights all the special qualities
and opportunities inherent in wood construction. It was an
honour to present this important award, and it was a very
special feeling to do so in the Wisdome at Tekniska Museet in
Stockholm, which is an architectural masterpiece. There
were many incredible nominees, but we have a worthy win-
ner in Sara Kulturhus, which I was lucky enough to visit earli-
er this year.

How do you see wood in the context of Swedish

cultural heritage?

— Sweden has a long tradition of wood construction, with our
forest heritage forming a key element of our overall cultural
heritage. In recent years, innovative companies, architects,
forestry companies and municipalities have pushed for an
increase in the construction of timber buildings, and with
such a wide range of applications, its time has come. I also
think that as a country, and at a time when we really need to
be generating production in our local area, we must look to
the resources we have. When we build with wood from the
local area and use local contractors for its processing, we get
a more sustainable construction process.

What is your view on modern wood construction?

—Wood offers a variety of possibilities in terms of design and
architecture and provides a sense of well-being. Wood also
gives a feeling of being close to nature, which I think most
people crave even more in this digital age. Wood represents
beauty, quality and permanence.

What role does culture have to play for the architect?

— As Minister for Culture, I want our parliamentary goals in
architecture and design to promote a society with carefully
designed and beautiful living environments, with state actors
leading the way. This requires cooperation between all levels
and sectors, both public and private. If we are to achieve qual-
ity that can also create value for the surrounding community
and future generations, we need the expertise and drive to
come from multiple levels and sectors.

How does architecture help us interpret the world

around us?

- Every era has its own specific architectural expressions. In
my view, a good living environment is carefully designed and
bears witness to different times and stylistic eras, where
modern and historic buildings can coexist in harmony and
together form a vibrant place to be. Architecture carries the
imprint of different styles that at best can give us an idea and
sense of the passage of time. That’s why I think it is so

important that our environments contain both new and old-
er buildings. Whatever is created becomes a document of its
age, consciously and unconsciously, rooted in its time and
left for posterity to interpret.

How can we ensure a good future for Sweden’s architects?
- Things are tough right now across the construction indus-
try, and of course Sweden’s architects are not immune. Effort
is required across a broad front to drive up construction ac-
tivity, and in this pursuit different policy areas need to inter-
act and complement each other’s work. It is essential, not
least, to get the construction of housing going again — both
apartment blocks and houses - but also to find new ways to
better utilise the existing stock by putting buildings to new
uses, a task in which the architectural profession naturally
has an important role to play.

—Ibelieve it is important to strengthen the collaboration
between culture and business, not least by spotlighting the
policy for the designed living environment within the cultur-
al and creative industries.

How can architecture help to reduce segregation?

- I'would say that architecture is probably the art form that
most people in society come into contact with. Consciously
or unconsciously, the design of buildings and environments
affects us on a human level. The rooms we spend time in, the
buildings we see every day and the spaces we move around in
affect how we perceive our living environment and thus also
how we feel. We all have experiences and memories of build-
ings and places that have meant a lot to us, where the design
and architecture have made us feel good.

— Architecture is an art form that can truly move us and
provoke debate, as tastes and opinions differ. We all have
experiences of places that make us feel involved, curious and
inspired - that we like being in. And then, of course, the re-
verse, places and buildings that in their very nature can make
us feel unsafe or indifferent. I believe a carefully designed
environment, that makes the most of the qualities available,
can help us feel a sense of pride and responsibility for the
place, which in turn can contribute to a sense of community
and inclusion.

Can architecture help build democracy?

- Yes! Enabling people to participate and engage in their liv-
ing environment is a democratic issue. A carefully and univer-
sally designed built environment that is accessible to all its
citizens — based on the knowledge that people are different
and have different circumstances — can help to create a sense
of belonging and thus help to build democracy. The national
objective for the designed living environment, as set out by
the Riksdag, states, among other things, that everyone should
be given good opportunities to influence the development of
their shared environment. Citizen participation is thus part
of the goal, and that includes design in a broad sense.
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__History
informs the future

L

Legible history In preserved warehouse

Author Carl Jonas Love Almqvist wrote an
acclaimed essay titled »The Significance of
Swedish Poverty«, and nothing could better
exemplify his much-quoted words than
Gunnar Asplund’s warehouse, which was
born out of the hardships of the 1910s.

TEXT Stina Hagelqvist

THE STATE-OWNED GRAIN warehouses built
in 1917-1919 can be seen as building on the
crown and parish storehouses of earlier
times, which were intended to provide for
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The converted warehouse in Eslov.
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Hékan Dahlstrém

the population in the event of famine and
war. In 1916, in the wake of the First World
War, the National Warehouse and Cold Stor-
age Board was set up to investigate the na-
tional supply situation and find solutions to
poverty. Nine warehouses were soon com-
pleted across the country — all with exteriors
by Gunnar Asplund and built with a mass
timber frame based on drawings by concrete
engineer and professor Carl Forsell at KTH
Royal Institute of Technology.

In this context, the timber structure
trumped concrete because of the speed with
which it could be erected, the lower cost and
the ease with which the logs could be trans-
ported from northern Sweden by train di-
rectly to the construction sites in Tomelilla,
Astorp, Ostra Klagstorp, Linképing,
Eskilstuna, Roma, Hallsberg, Vara and Eslov.

Of the nine, only two warehouses remain
today, one in Vara and one in Eslov, the latter
of which has been converted into apart-
ments. When the conversion was completed
in 2008, it stood as Sweden’s tallest wooden
residential building. This warehouse was also
in disrepair and at risk for a long time, but
was saved from demolition thanks to the
commitment of architect Curt Salomon-
Sorensen. Several bodies had considered the

possibility of preserving the building, but it
was not seen as economically viable. The
municipality had already granted a demoli-
tion permit when a new owner arrived who
shared Salomon-Sérensen’s vision of convert-
ing the building into housing, and so the
municipality changed its mind and the build-
ing was saved. The redevelopment of the
warehouse in Eslév highlights the impor-
tance of commitment and economics.

SALOMON-SORENSEN, WHO HAD had a rela-
tionship with Asplund’s buildings since
childhood, felt a great sense of responsibility
for the conversion. Although the building
had stood empty since the early 1990s, with
only damp and birds for company, the struc-
ture was in very good condition and the pro-
ject »went like clockworkg, according to the
architect. The original structure was solid,
even oversized for its new purpose, the other
design requirements were resolved and at-
tention was paid to the requirement for a
sympathetic design. The new detailed devel-
opment plan required respect for the build-
ing’s distinctive features, while also allowing
for the original volume to be refined.
Permission was given for the outbuildings
and added silos to be demolished, and the

The old v-varehouse in Eslov escaped demolition
and is now a residential building, with the old
structure preserved and exposed.

1930s facade in fibre cement sheeting was
replaced with a red-painted timber facade in
keeping with the original. A new facade con-
figuration was also superimposed onto the
original design.

»I was strict with myself,« says Salomon-
Sérensen about the treatment of the facade
and Asplund’s legacy.

THE NEW ITERATION of the old building is a
fine example of how respect for the original
can be combined with both new functions
and new additions in the form of more and
larger windows and balconies. Both the origi-
nal and the additions are legible, forming
two layers of time that each tell the story of
the building.

In both cases, necessity and thrift can be
said to have played a role. The volume with
its distinctive roofline remains a landmark
around Eslov, reminding us of times when
frugality was a virtue, but also that the fun-
damental principles laid out in Vitruvius’ Ten
Books on Architecture from around 8o Bc still
apply to this day. Beauty, utility and strength
(or durability) are as fundamental now as
they were then.

Stina Hagelqvist works as a conservation officer
and architectural historian at Tyréns.

Bengt-Goran Lindell

for framtidens
byggnader

se.sfs.com




Blue-stained wood, with its
characteristic blue grain, has
become increasingly common as
bark beetle infestations
increasingly hit forests around
the world. While often rejected by
Swedish consumers, it is
exported to other countries for
use in their construction projects.

Text JohannaLundeberg
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ue-stained wooc |
of being discarded unnecessari

A DARK BLUE discolouration is not always a
reason to reject a board. If blue stain fungus
is the cause, the material can still have a
wide range of uses.

»There’s a lack of knowledge to some ex-
tent. People think the wood is rotting and
throw it away, even though blue stain
doesn’t affect strength, because the fungus
doesn’t attack the cell walls of the wood. But
it’s important for the construction industry
to think more about resource efficiency and
put all viable wood to the best use possible,«
says Gabriel Eriksson, technical project man-
ager at Swedish Wood.

He believes that the Swedish construction
industry needs to be better at not wasting
good raw materials unnecessarily and that
there are uses even for the blue-striped
timber.

»We’re currently working on projects
where we’re looking at the possibilities of
incorporating blue-stained timber into the
innermost layers of CLT elements.«

BLUE-STAINED TIMBER SHOULDN’T be used in
places where the wood may be exposed to
moisture, such as in exterior cladding, win-
dows and bargeboards, because the blue

wdf

Erich G. Vallery, uspa Forest Service - srs-4552, Bugwood.org
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Ablue-stained log. The picture clearly
shows how the blue stain attacks the
sapwood, but not the heartwood.

atrisk

stain increases the permeability of the wood
when exposed to water, which means that it
absorbs water more easily. From an aesthetic
point of view, it should also be borne in mind
that the blue stain will show through if the
wood is stained or painted.

But for internal, dry structures, such as
stud walls, beams and roof trusses, blue-
stained timber works just like any other
timber, explains Anders Svensson, Quality
Manager at the Vida sawmill group:

»Used correctly, it’s not a problem, and if
you have blue-stained timber in a stud wall,
it has no effect on the final finish because
wood panelling or plaster and wallpaper will
be going on the outside, so no one will see it
anyway.«

He feels the general perception of blue-
stained wood means that it is not used in
Sweden to the extent that it could be.
However, many other markets don’t see blue
stain as a major problem, and Vida exports to
the us, Australia and the UKk, among others.

»We don’t discard anything. We sort and
sell to the accepting markets, and the global
market price is unaffected.«

A distinction is commonly drawn between
two types of blue stain, both caused by the

—— Blue-stained timber s perfectly fineto -
- use in structures that are not exposed |
-~ tomoisture, such as a timber frame.

blue stain fungus - sap staining and timber-
yard blue stain - depending on whether the
staining occurs in the log or in the sawn tim-
ber. In a living and undamaged tree, the oc-
currence of blue stain is prevented by the
limited availability of oxygen.

The blue stain fungus requires water and
oxygen to grow, and the tree protects itself
by keeping the bark sealed and the wood
saturated with water. If, however, the tree
suffers damage such that the sapwood begins
to dry out and the structure opens up, the
blue stain fungus can begin to get a foothold.
To prevent the development of sap staining
after harvesting, it is important to minimise
the time between felling and the log being
processed at the sawmill.

Spruce bark beetle attacks also cause blue
stain. The damage they cause to the tree
helps to dry out and open up the structure,
allowing oxygen and moisture into the wood.
The bark beetles can also spread spores and
fungi to the tree, and the Swedish sawmill
industry has seen an increased amount of
blue-stained wood in recent years, as the
insect’s distribution has widened.

Timberyard blue stain, on the other hand,
can occur after the log has been sawn, if the

wood is left in a wet environment before it is
dried. The staining often occurs during the
period of general decay, from July into
October.

»As with many other things, it grows more
slowly when it’s cold. During hot, humid
August nights, blue stain can appear within a
week, while later in the autumn when it’s a
little cooler, it may take a month,« says
Anders Svensson.

ERICA BLOOM, MICROBIOLOGIST and senior
researcher at RISE Research Institutes of Swe-
den, agrees that blue-stained wood is a mate-
rial that could be used more widely in Swe-
den:

»There are questions that need to be an-
swered, and as the climate changes, we’ll
face new challenges. I think it’s important
for the wood industry and researchers to
work together to increase knowledge about
the materials we surround ourselves with, so
we make sure that we use the right material
in the right place. Blue-stained timber has
the same strength as any other. It’s impor-
tant to conserve natural resources, and the
aim should always be to avoid discarding
wood that can be used for other purposes.«®

Wood with superficial or deep blue stain.

Blue stain and mould

Blue stain and mould can often - but not always - be
the same species of fungus.

The availability of water is what determines
whether the fungus grows as one or the other. The
mould variant only grows on the surface and can
take up water wherever it comes from, for example
from the air or condensed on the surface.

But what determines whether it can grow into the
material and take the form of blue stain is whether
the wood has a sufficiently high moisture content.
In other words, it is not enough for there to be
moisture on the surface - for blue stain to occur,
there also has to be water deeper in wood.
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® The angled monopitch roof softens the

§ scaleand allows the 11-metre-tall building
B tobecome part of its natural setting.

Thanks to its geometric shape and grey
finish, the 11-metre-tall holiday home,
created for both social interaction and
privacy, blends almost seamlessly into the
countryside of southern Chile.

Text JohannaLundebergpHoto Marcos ZegersochIvédnBravo

THE CHILEAN coUPLE had originally envi-
sioned a single-storey house that would be
connected to the adjacent lake. There was
just one problem: the first time Ivdn Bravo,
founder of Ivdn Bravo architects and the lead
on the project, visited the site in Futrono, he
could see neither the lake nor the view of the
southern Chilean mountain peaks - the site
had been left untouched for so long that the
vegetation had completely taken over.

»The lake was only 20 metres away, but all
the undergrowth made it impossible to find.
We discovered a small stream that we were
able to use as a reference point to locate the
lake,« says Ivdn Bravo.

Following some thorough clearing work,
the surrounding forest presented itself so
beautifully that they wanted to keep it as
untouched as possible. Trees and larger
shrubs were left, and the lake was given a

Volumes for shared living

single access point from the house, where a
path runs down to a nearby inlet that invites
you to swim or sit and watch the wildlife.

»The client and her daughter fell in love
with all the different birds and insects on the
lake shore, so it was important to preserve as
much as possible. Using the stream, we also
created a little lagoon just below the house,«
says Ivdn Bravo.

THIS wouLD ALsO influence the design of the
building. With a single-storey building, they
would have to open up more of the small
forest they wanted to protect, to reveal the
view of the lake. To keep the forest un-
touched while at the same time capturing
the view, they instead built an 11-metre-tall
house, shaped like a cube with two sides fold-
ed down to form an angled monopitch roof.
The angle gives the building a triangular
geometry from some sides, which also reduc-
es the scale and allows it to more subtly rise
up out of the landscape. Thanks to the grey-
stained wood on the facade, the house now
blends in beautifully with its surroundings,
and on mornings that are heavy with mist, it
forms an almost seamless transition between
nature and architecture. »

ISSUE 2, 2024 » tra! » 45



» One of the two square facades faces the lake,
with its many windows giving views of the
lake and directing the gaze towards view-
points further away on the horizon. The sec-
ond square facade has 2.2-metre-high win-
dows along the ground floor dining room but
is otherwise closed. The other sides are even
more closed, giving the building a protective
feel while not letting in excessive heat dur-
ing the summer months. But this also makes
the management of light very important in
the building, explains Ivdn Bravo:

»By not opening everything up, you can
experience the world in different ways and
follow the different times of the day by the
light. On the open lower floor in particular,
where we only have the long window at
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ground level supplemented by the light from
the skylight three floors up, it’s important to
make the light work with the space.«

THE ARCHITECTURE IS based on two oppo-
sites: separate and shared. The clients had
been together for many years and had cho-
sen to live close to each other but in separate
apartments in the capital Santiago. This holi-
day home was to be their first home togeth-
er, and while they still wanted their own
personal space, the shared area was impor-
tant because they often have friends and
their respective children visiting and want to
be able to bring everyone together. One half
of the house is therefore private, while the
other halfiis for social interaction — and it is »

1. Cross-section.

2, Plan, ground floor.

3.Much of the vegetation has been
saved, and adjacent to the house,
the architects have formed a
lagoon, from which the stream
continues down to the lake 20
metres away.

One half of the interior is open all the
way up to the roof ridge and houses
the dining room and social spaces.




» open from the ground floor all the way up to
the peak of the roof.

»The only place where you can experience
the full height of 11 metres is in the living
room and dining room, so basically half of the
house is full height and the other halfis divid-
ed into three floors, with a top floor that’s
double height,« says architect Martin Rojas.

Along table made from a fallen larch tree
extends over almost the entire surface of the
ground floor to accommodate many seated
guests at once.

»Although they wanted a private part and
a division between them, they kept coming
back to the possibility of sharing, not only
with each other but with their children and
guests. And I think that influenced the de-
sign a lot; that they want to share their socia-
ble moments with other people. Here you
have the open and the public on the one
hand, and the private on the other, but you
also have an intimacy between the different
parts,« explains Ivdn Bravo.

The two main bedrooms are upstairs, one
for her, one for him and positioned opposite
each other to provide a degree of closeness
—a sense of being together without encroach-
ing on each other’s independence. The very
top of the house opens up into a study, where
the double height ceiling bears witness to
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both the geometry and the scale of the build-
ing. The triangular shape of the top helps not
only to shrink the exterior impression of the

house, but to create the intimate feeling that
is so important in such a large house.

»On the top floor, there is a point where
the ceiling is only 170 centimetres high, so
you can touch it as you pass. Then you take a
few steps out from the wall and it opens up
to five metres again. This gives the house an
inner balance, and it is precisely this possibil-
ity to compare larger and smaller spaces that
creates the varying scale,« says Martin Rojas.

AS ONE OF the cheapest building materials in
Chile, wood is widely used in buildings, and
it was also the client’s preference, mainly for
the cost but also for aesthetic reasons.

»We haven’t done much to the wood, oth-
er than sawing it to the right size. We kept
the raw surface which we then stained plank
by plank. We don’t always use the stiff boards
that come from the better parts of the trunk,
because that’s also more expensive. For
facades we use the outer part of the trunk,
which is cheaper because it’s less useful for
construction purposes,« says Martin Rojas.

The rugged feel is echoed in the interior,
where the concrete floors contrast with the
exposed wood on the walls. The slightly worn

House Humo
FUTRONO, CHILE

ARCHITECT Ivan Brdvo architects.
STRUCTURAL ENGINEER Pedro Bartolomé
AREA 185 sqm
COST EUR 300,000

ivanbravo.cl

4. The house is shaped like two cubes with the roof on
one side of each volume folded down. The triangular
shape gives the house the variation that is so impor-
tant in architecture.

5. The raw surface of the timber has been kept, with no
further processing after sawing. The planks are
stained grey to give a slightly worn look right from
the start.

look was already there when the couple
moved in and is fully intentional, explains
Ivan Bravo. People should be okay to walk in
with dirty shoes and not feel like they are
making a mess or getting the house dirty:

»We want our buildings to feel a little ...
well, almost a little used, so they have their
character right from the start. If it’s all too
immaculate and sophisticated, it quickly
feels outdated and old in the wrong way. Our
houses should be able to handle spontaneous
living, homes should be soft and open to
everyday life.«
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mer dn 50 ars erfarenhet inom
branschen och leder utvecklingen av
mat- och berakningsverktyg for att
sakerstalla ratt kvalitet pa ratt

)

010-7881870
INFO@ACOUWO0D.COM
WWW.ACOUW0OD.COM

Ventilationsgaller i tra

Valj mellan ek, bok, furu,
bjork eller ask. Hardvaxolja,
klarlack eller obehandlad.

KUNGS|

Kungsprofiler AB Fabriksgatan 3, Koping

08-662 03 20 kungsprofiler.se

Ljud- och vibrationsisolering
for dina behov

Vibratec erbjuder innovativa ljudisolerande
I6sningar mot buller och vibrationer.

Var vibrationsisolering inkluderar elastiska
element som kuddar, remsor och stalfjadrar.

Vi erbjuder aven ljudreducerande ldsningar for
golv, vaggar och innertak samt skraddarsydda
produkter for frikoppling av CLT-element,
moduler, hisschakt och liknande strukturer.

VIsRATEC

Quietly Improving Your Environment

www.vibratec.se  [E3z=[E]
+46 176-20 78 80 ¢
info@vibratec.se  [w]%"



| Good read

| Calendar

PIERLUIGI DACUNTO, PATRICK OLE OHLBROCK,
ROLAND PAVWLITSCHKOD fods.}

CONCEPTUAL
DESIGN of

STRUCTURES

CONNECTING ENGINEERING and ARCHITECTURE

BIREHAUSER

Conceptual Design of Structures —
Connecting Engineering and Architecture
Pierluigi D'Acunto, Patrick Ole Ohlbrock,
Roland Pawlitschko (redaktérer)
Birkhauser (En)

978-3-0356-2795-4

Wood Products & Technology
Update yourself on new technologies,
make new contacts and be inspired by
how other companies have tackled
their challenges. Four themes will be
presented: the wood industry, society,
sustainability and resource efficiency,
under the banner »For a sustainable
wood industry — resource efficient at
every stage, from local to global«.
traochteknik.se

Exponerad stomme -
frunt landmérke |-

10 September | Tra! nummer 3
A new issue of Tra! The Nordic region’s biggest
architecture magazine is distributed in Sweden
and internationally. Would you like to be inspi-
red, enlightened and informed about sustaina-
ble and innovative architecture? Subscribe for
free here:

woodarchitecture.se

50 » tra! » ISSUE 2, 2024

GOTHENBURG, SWEDEN
3-6 September
1

~ The pavilion of Bahrain at Expo 2020 in
~ Dubai. Drawn by architect Christian and
structural engineer Joseph Schwartz

Can most of the embodied energy be saved in
the supporting structure? What influences the
process of conceptual thinking? How do space
and structure interact? How do architects and
engineers collaborate? The book Conceptual
Design of Structures seeks to answer these
questions and many more by exploring the in-
terface between structural engineering, archi-
tecture and art. The book attempts to answer
the complex question of what needs to be
considered when designing a structure, looking
at the topic of multidisciplinary interrelations-
hips in design and highlighting several different
perspectives. Renowned practitioners and

Svenska masan

researchers from the fields of architecture and
engineering share their insights, as do artists
and historians who transcend disciplinary boun-
daries. In addition, this book provides a view on
potential future developments and aspects of
sustainable design and construction.

The contributions from several different dis-
ciplines, taking in research, academia and prac-
tice, create a holistic perspective. The contri-
butions range from essays and interviews to
project reviews where specific projects are ex-
amined with a focus on their use of technology,
architecture and art.

birkhauser.com

VIBIS@L

\"/i erbjuder isolering av stegljud,
stomljud och vibrationer.
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Vilevererar miljdbedémda

byggvaror till héga trdhus.

VIBRAFOAM® VIBRADYN®

wwWw.vibisol.se

Vibisol AB | 0302-770 130 | info@vibisol.se

SWISSPEARL

Byggbilden ar fran Hedins HK i Géteborg. Vindskyddet
Windstopper kanns latt igen med Cembirit trycket - nu
andrar vi till Swisspearl.

Minerit har nya namn.

CEMBRIT produkterna ingar nu i SWISSPEARLS sortiment - med nya namn.

Funktionsskivorna finns hos ledande byggmaterialhandlare i deras bassortiment och anvands i de flesta bygg-
projekt. Nu har de fatt nya férnamn annars lika de tidigare invanda. Och skivorna kommer fortfarande fran var
fabrik i Finland

= Swisspearl Multi Force - Cembrit Multi Force

= Swisspearl Construction - Cembrit Construction

= Swisspearl Rock - Cembrit Rock

- Swisspearl Windstopper Extreme - Nu trycker vi Swisspearl pa skivan istallet for Cembrit

swisspearl.com



Att bygga med KL-tra ar en gronsam affar. Alltsad en som
alla inblandade tjanar pa: Du, naturen och samhallet. For
KL-tra &r ett fornybart alternativ till betong och stal, som
star for en stor del av byggbranschens klimatpaverkan.

| var KL-trafabrik i Langshyttan kan vi producera de storsta
KL-traelementen pa marknaden och frasa fram urtag for

setragroup.com

Posttidning

Ej retur

Avsandare:

ARBIO

Box 55525

SE-102 04 Stockholm
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doérrar, fonster och installationer direkt i byggelementen.
Det g6r bade logistik och byggande smidigare och snabbare.
Och all ravara kommer fran ansvarsfullt brukade skogar

i vart naromrade. Las mer om vart KL-tra och hur vi kan
hjalpa dig att bygga gronsammare pa setragroup.com/kl-tra
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